CALTFORNTA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATTON REPORT FER-122

June 12, 1981

1. Name of fault;l'
Calaverag, Covote Creek, 2nimas, Saﬁ Felipe, aﬂd Silver Creek faults.
2. Location of fault: -

Morgan Hi11 anth Sizer 7.5-—::1inqt_é quédran;;les, Santa Clara County
(figure 1).
3. Reascm far evaluatmn

Part of 10-year fault evaluation program (Hart, 1980)
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' W:l.]_uams, J.W., Armstrcmg, C.F., Hart, E W and Rogers, T. 1973 Environ-
mental geological analysis of the South County Study Area Santa Clara
County, Callforma Callfcn:'nia Dlvismn of Mines and Geulogy Prelmnary
Report 18, ‘ PR
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5. Review of available data and a:.r Shoto interpretation:
. Galaveras Fault | - . |
| The Calaveras fault evaluated in this Fault Evaluatim Raport (FE:R) is
a comlex zone of rlght»lateral strﬂcewsl;p fauitmg (flguxe 1). Iand surfaces -
. along the Calaveras fault have not been ‘extmsively modified by man | Howev&r
massive landsliding and lateral spreading obgcure. fault ‘traces 1.1'1 the Anderson
 Lake and Cciycnte Creek areas (flgures 3a, 3b). -
| The FER study area is loc:atai w:t.thin the M:»rgan Hill and Mt. Slzer 7.5
. &d,_tmta' quadrangles. The Calaveras fault depicted on the 1974 ‘5pe¢1al Studies
‘Zones (SSZ) Map. of the Morgan Hill qisdrangle is based on mapping by Dikblee
(1973a), Radbruch (1968), and Cotten (1972) '(figure 3a). A more recaﬁtly- -
| released map by Radlm:‘uch—Hall (1974) is’ essentially the same as the 1968 wap,

o The Calavaras fault depicted cn the 197‘4 SSZ Map of the Mt SJ.ZEI_" quadmngle

“13 based on mappmg by leblee (19731::) . Radbruch (1968}, and Wllliams and- others o

| ‘,(1973) (figure 3b). |

"The main traces c::sf the Calaveras fault are ganerally mlldefmﬂd in - .
the Morgen Hill quadrangle based on recent, fault produced gecxmrpluc features,l -
ESpecially in the northern part of the quadrangle (flgure 4a) 'I‘hese fault ) |
tracas are very similar to traces rrapped by Dibblee (1973a) and Odrtten (1972)
, ‘nc:xrth of 1oc:allty l ~and to most traces nﬁppad by Radbruc:h—Hall (1974) suut’h
of locallty 1. A complex zune of mcent faultmg characterlzes the Calaveras

fault from locality 1 southeast > ward through the retnainder of the FER study area

. :1-' o




| """“'this wrﬂa& (figwes Sb 4b) | | .
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| (fiéure 3a'; 3b) Southeas£ p'f locality ‘l fault traces mapped by Radbruch |
(1‘95&3) ' Dibblee (1973a), and Cotton (1972) agree in general with air photc-
‘intarpretatiﬁnl of the Calaveras fault by this wrii:ar, it differences in
lbcation and recency of activity‘exist {(figures 3a, 4a) . |

| The east kranch Calaveras fault of Cotton (1972) was zoned because
Cotton napped the fault as ”actz.va n Hmnever. 1o spec:iflc data wag presented
‘Suppc:rting ~the activity of the east branch Calaveras fault. Gecm:::rphlc |
evidence of Holocene-active faulting was not observed alang the east branch
Calaveras fault based on air photo interpretation by this writer (figure 3a)
Dibblee (1973&) and Radl:u:uch—l—lall (1974) did nc)t verify these traces of Cotton.
N ‘ 'Holocene alluv1al deposits about 2500 feet north of locality 1 are not offset |
by this fault (Dibblee, 1973a) (Figure 3a). | o

The Calav&ras‘ fault ‘in the Mt, Sizer qliaﬂrangle branches into severall

 complex traces near the southern boundary of 'I;as';' ‘and is partly obscured by
massive landlsiding in the vieinity of locality 2 (ﬁguma 4b) . Mapping by
Radbruch-Hall (1974) is mga'lara.l agrearent with air photo interi)retatim by

. this writer, although dlfferences in detail ex:.st (f:l.gures 3b 4b) .

williams and others (1973) mapped a segment of the Calaveras fault for ‘

about. 7,000 £éet in the southern part of the Mt. Sizer quadrangle (figure 3b).
The eastern trace of Williams and others coincides with the fault trace of
Raabruch—Hall l(1974) (figure 3b). ‘Wiliiams and others! west trace is shown as
inferred on the 1974\582 Map and is generally located within naséiv.e lahdslide
dapc:«slts Né geu‘mrphlc evidence of recent faulting was observed along Williams

| _and others wWest trace Ctalaveras fault based on air pl'wto lnterper:etation by

LR

- i b S e e g,

W l! ‘ tn the BE 1 ';4 section 19 TQS R4E Wagner's fault traces do not

.

Wa:m" {1978). mmeda mtaf the Calaveras fault wimlity 2
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.“::'iiffer e:l.gni,‘cently with traces of Dibbles (19’?31:3) end Redbruch—Hell (1974)

' "elt}Dugh differences exist in the massive lendslide area nhear locelity 2
only thoee traces of Wagner thet differ frcm theee of Radbruch-Hall and

. D:Lbblee are shown on figuree 3b end 1b.

Historic fault creep hae offset the Cechrene Bridge at the ecmth~ :
eastem end of Anderson Lake (Radbruch_eail 1974) (Figure 3b). Surface
fault rupture aseeeieted w1th the 6 August 19?9 Coyote Lake earthguake . (M 5 Q)
eccurreﬁ across Eeet Dunne Roed ( figure 3b) eft—etepping en echelon cracks
trend:l.ng N 30 W had an obeerved right—leteral etrike—elip dieplaeenent of 5.
. tc:. 10 . (Hart 1979). This creek zZOne occurred eleng the east trerg:l.n of an
ac:tive iandslide.

o The San Felipe fault depicted on the 1974 ssz Map of the Morgan Bi11
quadrangle ig beeed on mapping by Dikblee (1973a) and Cotton {1972) (figure 3a).
~ The San Felipe fault was zoned for special studies baeecl en ‘an inferred offset
of older elluvium (Pleietocene) rrepped by Dibblee (1972) J.n San Felipe Velley
(Tick Dbeervetery quadrangle) , lec'ated about 1 mile northweet of the Margan |
CHill quedrmgle l:omdary (figure 3e) Aleo Oetten (1972) J_tﬂieeted on his
- mep thet the San. Felipe fault w-ee active
| Bryant (1981b) Gid not fJ.nd evidence indicating orfaet older alluvium
“ in the L:Lek Obeer\;ratery qued.rangle where Dibblee (1972) maps an inferred feult. . :
. Older altluvium ef Pleistocens ege 13 hot offset by the San Felipe feult at , |
locality 3 (fig1.1re Ja)  (Dikblee, 19'73?:1) Air photo mmr'pretetim by th:l.a?.! |
writer indlcetee that eroeionel featuree clereeteristlc of bedreck faulting ere

g “located along Dibblee's and ootton's traces of the San Felipe fault, but geo-

mrphie evidence of Holocene-active feult;.ng was not observed. The San Falipe

o fault is not mlludefmed except in the area - juet north of loc:a_'l_ity 3 (figure 3a)..

- =h-
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s Anirree Fau.lt |
 The Animas fault dep:l.cted o the 1974 59z Map of the Moxgan H111 quad
: rangle is based on mapping by Dibblee (19’?3::1) (f:lgure 3a). Dibblee maps this

: fault as a reverse fault, north side up. The Am.mae fault was originally =zoned -
based on the offset of Pl:L-::)-Ple:Letocene Santa Clara Formatim ageinet Megozoic

Dibblee (1973a) does not map the An:unae fault at lc:callty 4 (:Lneorrectly

wshcmn as inferred and concealed on the 1974 SSZ Map of the M:\rgan Hlll quadrangle) ‘

: (flgure Ea) Instead, Dibblee maps an Dutcrc:-p of queried Santa Clara Fermatlon

(or possible Pleistocene older e,lluVJ_um) in mntact with Cretaceous bedrock. .
No geanorphic evidence of Holoee:ne fau].ting wae ebservea by thJ.e

'. .wrlter, based on interpretation of 1939 USSC‘S and. 197'2 USGS air pl';otee (fJ.gure -

"33). No Holoc:ene alluvial’ depoe;l.t is offset and drainagee that cross the fault

© are not offeet.,

B Bilver Cr&e}z Fault

The Silver Creek fault deplcted on. the 19‘74 SSZ Map of the I‘Jbrgan H.'Lll :
" quadrengle is based on mapping by Dibblee (1973&) (figure 3a) The SJ.lver Creek

- fault was zoned baeed on the offset of PllePl&lStDEEﬂe San = Clara Fbrmatlon

. 'aga:mst ee.rpentme of Me;eozelc age, Dibblee maps the. Sllver Creek faul"t as a.

s:teeply dlpplng reverse fault w1th eerpentine o the west faulted aga:.nst le—

Ple].etoc:ene Santa Clara Formatlm oh the east. The dJ.p of the fault is generally
. eeutl'mreet, but leblee i':ﬂ_‘l.catES a 60° NE dip Just north of Meleelf Roeﬁ

'Ihe Silver Creek fe.ult is generally well—defined along m::et of its traee o

beeauee of the etrong lithologic contrast between weak beds of the Santa Clara

: atﬂ mlat.wely resistant eerpentme Geumrphlc features indicating

"!ﬁslmme-actiw fmllting gmrally wem ot obnervea ulong the tracd af the Silm

L
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Creck fault, based cn air photo interpretation by tﬁis writet‘ (Figure 3a).
'Syeteretlc offset of ridgee or ]m:LekpoJ.nte in dra;l.nagee reeultmg fram vertn.cal
~ offset were net observed. Thus, the well-defined eegments of the fault are’
rrobably the result of d.tffere:‘ntlel erosion rather than Holocene faultirg.

The oldest unfeulted geologlc: it eerese the Silver Creek fault is a
 late Pleistocene older alluvial wnit mapped by Dibblee about 3,000 feet north of
‘Pigeen Point at loc:ality 5 (flgure 3e) - This indicates that movement alang thie

segrient of the Silver Creek fault has not oec;'urred since lete Pleistocene time.

Akout 3,000 feet eoutheeet of locality 5 gecrru:rphlc features indicating

Holec:ene activity coincide with the trace of the Silver Creek fault (1ece11ty 6,

' figure 3a). A sense of eyst&metle offeet was. net apparent exﬁ it is perhaps

| ‘eignif.icaht that these features were ebeerved only in aeeoc:.etien with very
recent, massive. lendeliding elong the eaet—fee:l.ng slope of the rldge west of
Andereen Lake. A closed depreeelen, sidehill treugh and benehee at loeal:l.ty 6
“are located just above the most recent landslides and may be with:.n rmmante of
- a larger, older landslide that had stabilized ml the past. As the more recent
‘landelidee formed, the oversteepened head ecerp area ramwoved lateral euppert.
| near the ridge crest area, creating an ungtable condition. ..I-.-eterel spreading
near the r.].dge top in locality 6 probably ooc{med as a local response to
ghaking durﬁg strong to moderate -eertl'nq;eekee elcmg ‘the Calaveras fault. North-
weet ard er:rutheeet of locality 6 ElITLllEII' gecmorphic evidence of Heloeene eet:LV1ty
was not ebeerved
' Wagner (1978) indicates that a concealed trace of the silver Creek

fault is located beneath Anderson Reservoir (Figure 3b). However, no fault-

releted gemmphm features were ebeerved along . Wagner s trace of the Silver Creek

- feult within Anderscn Lake, based on  interpretaion by this writer of pre—reeervelr

.‘alr photos (U.8.8.0:S., 1939).
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N Norﬂmest of the FER study area tha Silver Creek fault Was evaluated by
' "‘Bryant (FER-106, 1981.-:1) Evidence of Pbloc:me—actlve faulting was not observed

add a rec‘.:czmmdatim to delete the 587 was made.

'@:wcte c;;eek Foult

. 'I'he CoyDte Creek fault dep:.cted on. the 19‘?4 SSZ Maps of the Mc:rgan Hill
ard Mt. Sizer quadrangles was based on mappirg by Da.bblee (1973a, 1973b) - (figures
- 33, 3b). The decision to zone the beote Craek fault was based prmarlly on the |
: c:ffset of PllD—Plez.stocene Santa Clara Fonnat.‘l.m, althowgh a sh::rt sagment of the
“ 'Ooyv.:rte Creek fault mapped by leblee (1973b) offsets Holocene alluviuwn (figure 3b) .
‘ (sae balow)

The Coyote Creek fault iz a moderately tc: steeply dipping reverse fault
that offsets Mescvzoic serpmtine on the east UVEI PllD—PlElStODEl‘.\E Santa Clara ‘
| .Fm:matlcm (Dibhlee, 1973a, 1973b). The . fault ;.ils ‘logally well.defined (see local-
ity 7, figure 3a), ut southwest—fécing saarpallnear locality 7 are ‘-tl"se:"msu};-t'of |
| Gifferential erosion between Tesistant to very resistant serpentine and relatively
| weak Santa Clara Formation. A late Pleistocene térface deposit (Helley ‘and Brabb,
19’71) ‘.?.ODO‘ feet east of the Wm. F. James Boys Ranch is nét fo'set‘.by the Coyote
Creck fault. Ko drainages crossiﬁg the Coyote Creek fault are offset, indic-
" ating that the 'fault kms not had aurface ruptﬁre during Holocene time {fiéu‘res“
3a, 3. | ‘ - .‘

Dibblee (1973b) maps Holocene .alluv;i.l.im offset by the Ooycte creek Fault |
Cat -louality 8 (figure 3b). The graben-like area at l‘ocalitjr‘é indicates exteﬁ—
| .simal rather than campressional offset. Hill "971" to the west: of the fault
. is about 150 to 170 feet l'ugher than the area just east of the fault which is
‘opposite from what one muld expect frv:m the beote Creek fault plane gemetr‘y
and- senze of offset observed elsewhere alc:ng thel ;fault trend. The geamnorphic
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'l'lfeature at this lcc:atlon is Holocme because of the potﬂ:.ng of allwium and the'
closed depressicn. waar, geancrphic featur&s indieatjng reverse faultmg

durmg Holocene t:Lme are not lpresent along the trend of the fault to the suth-

| east. AWNW—trmdjng r:l.dge locatai 2500 feet south of 1oc.ality 8 :Ls crossed by -
:tlle-Cuyote Creek fault., 'I‘he ridge is contlnuous and is not offset in a vart:.cal

‘ ._‘genée.- (E:Lgure 3b) . Just nort}mest of the ponded alluv:.al area the Coyote Creek

| fault is located in a brﬂad saddle. Farthar mrthwest the fault is. msncealed

by lanisllde;s, arxd avida'lce of rec:ent fault:mg is not evident :m the stream channel

. wﬁére the dam is presently lcx:ated based an mterpretatlon of pre—reservmr a:.r
ph%t;os (USSCS 1939] | ) . .

. Ivhsslve laxﬂslldlng OCOUrS; along both the east and weat—facmg’ Slopes of |

the rdige west of Inderson Lake, although laxﬂslldmg on the east—fac:lng slc:pe is
more predm‘u.nant. It 3,5 prohable that the bmad trmugh pc:nded a].luv.lun, and
closed depresamn ‘are the result of mElSEkiVE landsl:.dlng or lateral spreadmg

. rather than Holocene-active faulting because: 1) the lc;wered eagt E‘.ide along

-~ the fauwlt trace ia consistent with dmmﬁnill nmvenﬂ'lt at‘xi opposite tO the sense:

 of offset observed elseihere along the Coyote Creek fault: 2) pmdad a,lluvlum-
. lan:l a Closed depression in the tmugh indicate that extension has accurred, ‘ |
| which is consistent with offset occurring at the head of landslides; 3) the
| spatial assoc:.at:.on of these gecmc)rphlc features with act:.ve, massive larﬂslldmg
md;.c:.atea cmpatibil:l.ty with ﬁmmslope movement rather than active faultlng
'I‘he east branch Ooyote C:reek fault mpped by Ditbles (19‘7313) offsets
‘Santa Clara qumation (figure 3b). No geologic ev:.da'x;e of Holocene-actlve
faulting'was chserved alqng the trace of this fault, based on air photo 'jl_nter—

. pretation by this writer (figure 3b).

=9-
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'I'hree eub—parellel branches of the bente Creek fault are nepped by
Wagner south of 1oca11ty 8 (figure 3b). 'I‘heee feulte are dlaracterized bya
e'eriee of ‘aligned saddles and notches in Sante- Clara Fc:rmation, it systermtlcaliyl
| offset dra:.nages or scarps :mdlcatzl_ng HeleeemE—ectlve faulting were not ebeemred

Fault ”

| Wagner (1978) concludes that the Coyete C.‘.reekA pmbebly has been inactive gince

: early Pleistocene time, "

6. g@ clusions

Q,laveras Fault | o |
'I'he main traces of the Calaveras fault are well—defmed in most of the

| FER study area and are characterlzed by gec:merphic features rrendetery of Holc:cene—‘
' ac:tive feulting,. such as systemetlc rlght-laterel offset drainages, closed depress— -

mne, s:.dehlll benches, and linear treu;hs (f:l.guree 4a, 4b). Cbchrane Bridge is

offset' right—letera.lly Aongéing fault creep (Raﬁbrueh—Hell- 1974) :. Surface fault
rupture aeeoc:l.eted with the 6 August 1979 Coyete Lake earthquake effset rlght—
laterally a eegment of East Dumle Road abeut 5 to 10rrm (Hart, 19’?9) (f:l.gure 3a, 4e)

TTEEEE of the east braneh Calaveras fault of Cotton . (1972) are not well—
..deflned and Holeeene deposits are not offeet alorgy the feult Ne gecxrorphlc
“‘*".ervidenee of Helc:cnene—actlve faulting was ebeerved along the east branch Celaveras :
fault. | |
Seiected‘fault traces eflbibblee (1973a), Radoruch-Hall (1974}, Wagner (1978)
and Bryant (this: report) shown on f.':.gures 4a and 4b adequately delineate Hc::lco* |
: eeHE-actlve traces of the Galaverae fault.
San Feii Fault |
. 'Ihe Sen Fellpe fault mapped by D:l.bblee (1973a) and Cottcm (1972) does

e not offset Pleieteeene deposits at lecal:l.ty 3 (Dibblee, 1973a). (f].gure 3a).
. Geumrphlc features indicating Holocene feul.t‘ ectlvz.ty‘mrenot obsérved along

- the San Fell.pe fault. This fault is geefalij nct“'\‘dell‘—defined;

© Z10-
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‘.Pn%s Fgult

| 'I‘he An:l.mas fault of Dibblee (1973a) offaetﬁ le—Plelstocme Santa
Clarét ‘Formaticm. Ple:.stcx:ene older alluv1a1 daposits at locality 4 are not |
,offset by the Animas fault.” Gaunorphlc ewdenc:e of Hc:loc:ene—actlve faulting
: was ot Dbﬁerved along the trace af this fault. 'rhls fault is not well-definéd.

‘ ,Silver Creck Fault

The Silver Gr:eek fault m;;nped oy Dil:xblee (19'73a) offsets Mesozoic
serpentine over Plio-Ple:.stocene Santa Clars Format:.on. Pleistocene older .
alluvial deposits at local-ity 5 (f;gtire 3a) are not offset by the Silver
Creek fault (ﬁibblee,'lg73a1; _The strong lithologic contrast between fééi5£ant
serpentine and relatively we&k Santa Clara Formation results in locally wau;
defined, linear featurés." Gemmrphlc evidence of recent, systematic offset was
generally not observed, However, at locality 6, Hclccene—age geanorpluc features
coinc:.de with the mpped tra;:e ‘of the Silver Creek fault. No sense of syste:natic:
offset was observed, and these recent gamnrphz.c featm."e:s are associated with
- maszsive landsliding and cannot be trace,e/ beynnd the atea c:xf slope 1nstabllity.-
| It is mmluded that the features at lc:callty 6 are formed by lateral spreadmg

rather than active faulting.

Wagher (1978) maps a ccmcaala:‘i trace of the Silver Creek fault beneath
Anderson Lake. No gamrphlc evi&éncle of Holocene-active faulting was observed
-alcmg this pro_]ected fault trace,_ based on interpretatmn of pre—reservoir air

pmtps (Usscs, 1939)

Covote Creck Fault .

The Coyo‘te Creek fault napped by Dikbles (19?33, 1973h) and Wagner (19‘?8)
' ‘c:ffsets Pllo—Plemtor:ene Santa Clara Fo:matmn The Coyote Créek fault is
- locally ‘w*el-l—defined, }:ut-fau].t ' scarps ard aligned saddles are the result of

differential erosicn rather than Holocene-active faulting. No geamorphic evidencs

-11-
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: of ‘ Holc‘:c:eme-active ‘-faultiﬂg was cbeerved aloﬁg ﬁraces of 'the Doyote Creek fault.

Holoc:eme alluvial dEpDEJ.tB, with the E}Eﬂeptim OF. l'::eallty 8 (fiqure 3b) .

nc:t offﬁet along the Coyote C‘re&k fault A late-Pleistocene terrace deposit

. (Helley and Brab, 1971) 2000 feet east of the ¥im. F. James Boys Ranch is not

. | offset by the beote Creek fault (:E:Lgure 3a).

At local:l.ty 2, pundai alluvmm and a closed de;n:eaa:.m withln a broad

: trough irdicate Holoctane—actiw.ty comcident with Dikblee's (1973b} and Wagner g

(1978) trace of the Coyote Creek fault (flgure 3b). However, offset is c:cms:.sm

 tent Wlth extension rather than ccrrpreaslm and the sense of offset is opposite

(east side dcvwn) to that obaarved elsewhere alorxg the Ucfyote Creck fault (east
side up) . Thse extensimal sense of foset at lOCElllt}“ 8 is associated w1th
massive, actiwa landsliding almg hoth the east and west—facumg slopes on the

. ridge west of Andersm Lake. Gecmo;ph:.c Ffeattres indicating Holocene-active

‘ fauli;ing‘-m«at be found northwest and southeast of 1océiity 8. | Due to the
e:ct&ns:l.onal gense of offset at lmc;:allty g, the assogiation with mass:l_ve, acf:ive
landsl:.ding, and the lack of ev:.dence of Holoc:ene—active faultmg along the Coyote
Cresk fault to the northwest and southeast, it is concluded that these features
are formed by dcwm slope mvermt (lataral s;_n:ead.mg) rather tha,n surface fanlt

‘ rupture |

7. Recoymendations | ‘ ‘

| REGC‘.(T[‘[‘IEIﬂﬂthI]S for zmmg faults for speclal studies are based on the

| c:r:.teria of suff:l.c:iently active and well—defmed (Hart 1280) .
leaveras Faul .
Zone for special studies well-defined traces of the Calaveras fault |
mapped on the Morgan Hill quadrangles by Dibblee (1973a), Radbruch-ball (1974) .
and Bryant (this report) as shown on figure da; and mll—défined]traces mapped

10—
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'm the MI:. Sizer quadrangle by Redbruch—[—lell (1974), Wagner (1978) and Bryant
(this report) as shown on figure 4b, - Delete the east branch fault of Cotton .
(1972). This fault is not sufficiently actlve or well-defined.

. san Felipe Fault | |
o ~ Delete traces of the San Felipe fault shown on the 1974 S8Z Map of the

Morgan Hill quadrangle mapped by Dibblee (1973a) and Cotten (1972). This fault

. is not sufficiently active and generally is not well-defined.

- Animss Fault

'De1ete the trace of‘irhe Animas fault ei'ﬂwn on the 1974 SSZ Map of the

Morwgen H:Lll quadrangle mpped by Dikblee (1973a) Thie fault is not eufficiently

B 'actlve or. we]_l—defmed. " |
-“‘Silver Cr:'eek Fe}g‘ . _ . |
L Delete the trace of the Silver C.reek fe.ult elmm on the 1974 SSZ Map of
the J.\brgan H:Lll quedre.ngle This fault is not euff:l.c:.ently ectlve and gmerally
is not well—definea. . '

OUVote Gt‘eek Fault

. Delete the trace of the Coyote Creek fault sh:wwn oh the 19‘?4 852 Mape
"-f of the Morgen Hill and M. Sizer quadranglee. 'I‘hie fault is not sufficiently
- ‘H‘aet:l.ve. |

FR

8. Report prepared by William A. Bryant, June 12, 1981,

WILLIAM A. BRYANT

WAB/maEp
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Figure 5B. Index ta maops of Special Studies Zones.,

EXPLANATION

———  Foulta zoned for special studiaa

Quadrangle nome of CHficial Map; number
ﬁ indicates year issued {74=1974); R indicatas

a Revizad cficial Map.

NOTE:  Dotg used to dalineats spaciol shudies zones ore subject
to cantinual review. Futurs revisiors and additicns moy
pa mode by the Sighe Gaslagint. The latest index map ahould
be comsutied for information en the avallability of specis
studied zones mops. Further Information i ovaileble from
the Stote G.nloq;sl, California Division of Mings ond
Gaotogy, Room |

Seale 111,300,000
| inchmquul appromithgtely b milen

Figure 1 (to FER-122).

in FER-122. Map from Hart, 1980.
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